Objectives. To determine the risks of violence-related injury among emergency medical services (EMS) personnel in the United States.
ferences in risk for women indicate that some interventions may need to be demographic-specific. Because of the limitations of national data, future researchers will need access to agency-level data that include hours worked and call volume by demographic factors such as gender. E mergency medical services (EMS) personnel play an integral role in public health and safety worldwide. They respond to millions of calls for medical emergencies every year and provide medical care at community events, fires, and disasters. [1] [2] [3] [4] [5] [6] [7] In the United States alone, almost 1 million EMS personnel respond to more than 30 million calls for assistance each year. 1, 3 Recent research has documented that the EMS profession is one of the most dangerous; in the United States, the occupational fatality rates and nonfatal injury rates for EMS personnel are far above the average for all workers. [8] [9] [10] In 2014, the US Department of Labor, Bureau of Labor Statistics (BLS) reported that the overall injury rate for emergency medical technicians (EMTs) and paramedics was 333 injuries per 10 000 workers; this is more than 3 times higher than the average rate of 107 for all occupational groups in the United States. 11 In
Australia, paramedics have a rate of occupational injury and fatality that is higher than that of any other occupational group. 12 A proportion of both the fatal and nonfatal injuries are the result of assault. Maguire and Smith found that the rate of assault among EMTs and paramedics in the United States was twice as high as the national average for all occupations. 10 In 2015, the BLS reported that the rate of violence-related injury for all workers in the United States was 6.8 cases per 10 000 workers per year; at the same time, the rate for EMS personnel was 15.5. 13 The BLS reported that the rate of violence-related injury for all private-sector workers was 2.7 per 10 000 full-time equivalent workers per year in 2002, 14 whereas, at approximately the same time, the average rate for 2 ambulance agencies in the United States was 60 cases per 10 000 full-time equivalent workers per year, 9 which is equivalent to a relative risk for EMS workers of about 22 times higher than the national average.
In a study by Gershon et al., 5% of all injuries among EMS personnel were secondary to assaults. 15 Bigham et al. reported that 75% of EMS survey respondents experienced violence in the previous 12 months. 16 Taylor et al. found that paramedics had a greater risk of violence-related injury than firefighters.
17
Assaults against EMS personnel are likely to have an impact on the assaulted individual, the agency's ability to provide services, the community's access to care, and the profession's ability to recruit and keep talented clinicians. Therefore, efforts are needed to determine the extent of the problem and contributing factors. The primary objective of this article was to further inform on the extent of the problem by reporting on 1630 violence-related occupational injury cases among EMS personnel reported to the BLS during the years 2012 to 2015.
METHODS
The BLS has routinely collected occupational injury and fatality data since before World War I; the program has published industry data since 1972 and occupation data since 1992.
18(p1-2) The Bureau collects data on all fatal injuries as well as nonfatal workplace injuries and illnesses "that result in any one or more of the following: loss of consciousness; days away from work; restricted work activity or job transfer; [and] medical treatment beyond first aid." 18(p6) Data for each case includes information such as occupation, age, and gender as well as a description of the injury by factors such as d Nature-the physical characteristics of the disabling injury or illness, such as cuts and lacerations, fractures, sprains, and strains. Source-the object, substance, exposure, or bodily motion that was responsible for producing or inflicting the disabling condition. 18(p4) During January 2017, a specialist at the BLS provided the first author (B. J. M.) with data on all occupational injuries secondary to violence among workers classified as EMTs and paramedics employed in the United States by private industry and local governments for the years 2012 to 2015. The data were provided in tables that described the total incidents for each year by factors such as age, gender, event, nature, part of body injured, race, source of injury, time of incident, days of work lost, and the injured employee's length of service. Each of the tables included the number of cases and the median days lost (and the relative standard error of the median days lost) by local government and private employer and by category. The BLS defines median lost days as "the middle observation of the number of days missed associated with the particular characteristic that is being measured." 18(p9) The BLS case data "are rounded to the nearest tenth." 18 (p14) We used these data to create the tables for this article, which are designed to describe the violence-related cases experienced by this specific cohort of workers. The median days of lost work time illustrated in Table 1 is the average of median lost work days by category for the years 2012 to 2015.
In addition, we conducted a search on the BLS Web site (https://www.bls.gov), which allows searching for specific parameters: "event: violence and other injuries by persons or animal" and "occupation: emergency medical technicians and paramedics." The search returned the total numbers of cases for the years 2011 (the earliest data available) to 2015.
The BLS estimates that there were 236 890 EMTs and paramedics employed in the United States in 2015, 19 235 760 in 2014, 20 237 660 in 2013, 21 and 232 860 in 2012. 22 For the purpose of this article, the groups are collectively referred to as EMS personnel. The BLS estimates that 33% of EMS personnel were women in 2015. 23 The reports supplied by BLS included data on average days of lost work time per year by gender and age group. The primary researcher (B. J. M.) computed the average of the median days of lost work time as a way to determine gross differences between groups. In general, there were 2 data points per year per group (e.g., men in the private sector and men employed by government); therefore, the average is the average, in most cases, of 8 data points (not every age group was represented twice every year). It should be noted that this calculation of averages from median days taken from populations with potentially unequal variances should be interpreted with caution. Of the 1630 cases provided by the BLS for the years 2012 to 2015, 980 were reported by private employers and 650 were reported by local governments. This section describes those data by gender, age, median days of lost work time, length of service, source of injury, nature of injury, body part injured, event or exposure, time of incident, and days away from work. The total in each table will not necessarily add up to 1630 because of the way the data were reported by BLS. There were no fatal injuries listed in the data provided by BLS.
RESULTS

The
Gender, Age, and Length of Service Table 1 illustrates that during the years 2012 to 2015, there were 1630 assault cases against EMS personnel that noted the victim's gender. Of those, 630 (39%) were against women. About a third of the total cases occurred among each of the groups aged 25 to 34 years and 35 to 44 years. The average median days of lost work time was 14 for men and 7 for women. Personnel aged from 45 to 54 years had the highest average median days of lost work time with 17.
Between 2012 and 2015, 1460 cases noted length of service; about half of the injured EMS personnel had more than 5 years of experience. In 77% of the cases, the source of the injury was identified as a patient; in 8% of the cases the source of the injury was a coworker. For 15% of the cases, the perpetrator was not identified. Table 2 lists the types and number of violence-related injuries, nature of injury, body part, and event or exposure. It illustrates that 70 of the violence cases resulted in fractures; 20 were dislocations; more than a third resulted in sprains, strains, or tears; and 13% resulted in surface wounds and bruises.
The body part injured was identified in 1500 cases. The BLS data noted the number of cases and the median number of lost work days by body part and by year for EMS personnel employed by both private industry and local government. The largest median lost work days was 48 for local government personnel with multiple body part injuries in 2012. The EMS personnel employed by private industry had median lost work days of 30 for multiple body part injuries and 25 for upper extremity injuries in 2014, and 40 days for multiple body part injuries in 2015. Almost a third of the injuries were to an upper extremity; 190 cases were head injuries.
There were 570 cases (35%) classified as intentional, and 530 cases (33%) classified as unintentional. The unintentional cases included 290 cases that occurred while the victim was attempting to subdue or restrain a person and 240 cases that occurred while the victim was attempting to move a person. Seventy cases were classified as animal or insect bites or stings; the remaining 1560 cases were the result of violence between persons.
Time of Incident and Days Away From Work
The time of day was noted in 1280 cases. The BLS data show that 270 cases (17%) resulted in 31 or more days away from work. The category with the largest number of cases was 6 to 10 days away from work, which included 360 cases (22%).
DISCUSSION
These data add to the growing body of evidence that violence against EMS personnel is a serious public health problem. The data obtained from the BLS Web site for the years 2011 to 2015 showed that the number of violence-related cases among EMS personnel has varied between 250 and 560 cases per year with no discernible trend.
The 1630 cases that occurred between 2012 and 2015 suggest that risks may vary on the basis of gender and other demographic 25 Other studies have found higher rates of injury among female EMS personnel 9,26 as well as a higher risk of homicide. 8 The World Health Organization found that the incidence of different types of violence may also vary according to gender. 27 The age group with the highest number of injuries was those aged 35 to 44 years; those aged 25 to 34 years were the next largest group with about a third of the reported injuries. However, these findings must be interpreted with caution as we do not know the proportion of the workforce by age.
The average median days lost for men was twice the average for women. The average median days lost by age rose as the worker's age increased. The average median days lost was 6.8 for EMS personnel employed in the private sector and 15 for those employed by government agencies. The average median days lost for all EMS personnel reporting a violence-related injury from 2012 to 2015 was 10.9. By comparison, BLS reports that the median number of days away from work for all injured EMS personnel in 2014 was 9.0; this is the same number of median days away from work for all injured workers in the United States in 2014. 11 These findings suggest that the reasons for the time away should be further explored to determine, for example, if there is a psychological component related to the assault that may be factoring into the time away.
For length of service, the group with the highest number of violence cases was those that had been employed for 5 or more years. The low number of cases among the youngest cohort of workers raises the concern that they may be afraid to report an injury for a variety of possible factors including because they are new to the profession and do not want to be seen as weak, because they fear that reporting the incident may lead to them being terminated from their employment, or, if like many EMS personnel in the United States who hold multiple jobs, they may fear that reporting the incident with one employer may mean they will be unable to work at their other jobs.
The source of injury described in these data was similar to that in other studies. For 77% of the cases in this study, a patient was identified as the attacker. Bigham et al. found that patients were the perpetrators in 92% of physical assaults against EMS personnel 16 and Grange and Corbett found that 90% of attackers were patients. 28 Phillips describes examples of the 4 types of perpetrators associated with workplace violence:
Type I: Perpetrator has no association with the workplace or employees; Type II: Perpetrator is a customer or patient; Type III: Perpetrator is a current or former employee of the workplace; and Type IV: Perpetrator has a personal relationship with employees, none with the workplace.
29(p1662)
Thus, focusing on interventions to address Type II violence can be a good starting point for discussion on targeted interventions, but long-term effective interventions will require efforts to reduce the risks associated with all 4 types of perpetrators.
Consideration as to the types of injuries that result from the attacks also provides insight into targeted interventions. At least 70 (more than 4%) of the violence cases resulted in the EMS worker having a fractured bone; sprains, strains, and tears was the leading type of injury. Sprains, strains, and tears is the leading type of injury for all injuries against EMS personnel but, overall, only about 3% of all injuries among EMS personnel are fractures. 9 The highest risk by body part is for violence-related injuries to the upper extremities, but more than 10% of the cases resulted in head injuries. These findings suggest that violence-related injuries may be more serious than other types of injuries.
Intentionality is a key issue for any risk-reduction strategy. The BLS data classify just over a third of the cases as intentional and almost as many as unintentional. In their report for the World Health Organization, Cooper and Swanson describe a spectrum of intentionality. 30 That is, that some cases are clearly intentional and may even be premeditated, such as the example of the perpetrator intending to rob the EMS crew of their drugs or money. On the opposite end of the spectrum are cases such as the injury caused to the medic by an individual who is having an epileptic seizure. Cases that occur in the area between those 2 points may be influenced by what Cooper and Swanson describe as "hostile attribution style" or "the tendency to interpret the actions of others in a negative or threatening manner." 30(p45) They note that factors such as inadequate staffing and heavy workload may result in the worker being too rushed to understand the actions of the others and this misattribution of intent may lead to inadvertent or unplanned aggression and injury. These findings suggest that any effective violence risk reduction intervention will need to address personal factors such as communication styles as well as organizational factors such as workload and scheduling.
There is a large variability in the time of day the incidents occur with about 50% of the incidents occurring between 4 PM and midnight and 11% occurring between midnight and 8 AM. However, this finding should be interpreted with caution because there are no data on hours worked or workload; the risks may simply vary by call volume.
The available BLS data do not identify shift length. Tak et al. found that mandatory overtime increased the risk of assault among nursing assistants 31 ; it is possible that mandatory overtime may also increase risks of violence for EMS personnel. Future studies should evaluate changes in risks associated with overtime and shift configurations.
Overall, these data show potentially large differences in risk by demographic factors such as gender and age. Gormley et al. found that the prevalence of violence varied by job title and work location; paramedics and urban personnel reported higher risks. 32 One of the most important considerations related to the relative risk of injury by gender and other demographic and work-related factors is the implication that if there is a significant difference in the relative risk, assault cases are not random. If they are not random, they may be more likely to be both predictable and preventable. However, further research is needed to conclusively determine any differences in rates and case characteristics by factors such as gender and age. That research is required to know, for example, if interventions must be demographic-specific.
Limitations
One of the main limitations may be underreporting. Although no published reports were found that document reporting among EMS personnel, Arnetz et al. found underreporting among hospital staff. 33 Findorff et al. looked at incidents of violence among health care workers and found that only 57% of physical abuse victims and 40% of verbal abuse victims reported the event to their employer. 25 Taylor and Rew documented that underreporting of workplace violence is common in the emergency department. 34 The National Institute for Occupational Safety and Health notes that factors making it difficult to quantify the risk of violence against health care workers include underreporting, varied research methodologies, and the use of different source data. 35 It is also possible that some injuries among EMS personnel working in an EMS capacity but employed by a fire department might be classified as an injury to a firefighter. Finally, reports from the United States and Australia indicate that local databases may contain 10 times as many violence-related cases reported among paramedics as compared with national data sets 19 ; the differences in case numbers may be largely attributable to differences in case definitions, but the 10-fold difference between sets shows that many of the violence-related cases may not be captured at the national level.
Public Health Implications
Emergency medical services personnel are a significant component of the public health system. The BLS data reported on in this article add evidence that violence against EMS personnel, who are themselves protectors of community health and safety, is a significant problem that could influence both the health of the community and the future of the profession. A career in EMS will be less attractive when personal safety is at risk. The data showed that perpetrators include patients (77%) and coworkers (8%), indicating that the focus of any preventive measures must include methods to address varying risks. Emergency medical service agencies have introduced interventions to address the problem but the authors have found no evidence that the interventions have been effective in preventing violence or violence-related injury.
We recommend that EMS agencies work with researchers to use agency data to evaluate agency risks by demographic factors such as gender and age as well as by agency-level factors such as shift length. Injury rates should be calculated not only by hours worked but also by EMS-specific exposures such as call volume. Other EMS-specific analyses needed to inform the development and evaluation of risk-reduction interventions include determining risks by factors such as call type (e.g., violence-or mental health-related), call location (e.g., bars), and incident location (e.g., on the scene, in the back of the ambulance). Once the data have been collected and analyzed, EMS agencies should work with researchers to develop, test, and implement interventions in such a way that they can be reliably evaluated and the results published in peer-reviewed journals to help build evidence-based best practices worldwide.
It is likely that any effective risk reduction intervention will need to address risks from all 4 types of perpetrators and will need to address personal factors such as self-defense, improved situational awareness, and communication training; engineering interventions such as use of restraints; organizational interventions such as scheduling, overtime, improved relations with other agencies such as police and nursing homes, and an agency leadership commitment to safety; and community interventions such as public service announcements and possibly laws to increase penalties for perpetrators of intentional violence. CONTRIBUTORS B. J. Maguire originated the study, obtained the data, conducted the initial analyses, and wrote the first draft of the article. Both authors contributed to the writing of the article and revising it critically for important intellectual content. Both authors have made substantial contribution to the conceptualization and design or analysis and interpretation of data, drafting or revision of content, and approval of the final version to be published.
